C 16 : 0 . The DNA G+C content was 67.0 mol%. Phylogenetic, phenotypic and chemotaxonomic data accumulated in this study revealed that the isolate represents a novel species of the genus Kaistia, for which the name Kaistia soli sp. nov. is proposed; strain 5YN9-8 T (5KACC 12605 T 5DSM 19436 T ) is the type strain.
The genus Kaistia was first proposed by Im et al. (2004) . This genus is a member of the order Rhizobiales within the Alphaproteobacteria. Members of the genus can be characterized as non-motile, Gram-negative, oxidase-and catalase-positive, rod-or coccus-shaped bacteria. Ubiquinone-10 (Q-10) is the major isoprenoid quinone and the major fatty acids are C 18 : 1 or C 19 : 0 v8c cyclo. Two species, Kaistia adipata (Im et al., 2004) and Kaistia granuli (Lee et al., 2007) , have been reported.
As the only high moor in Korea, Yongneup (38 u 129 530 N 128 u 079 300 E) is a wetland located about 1200 m above sea level. The peat layers are about 150 cm thick and have formed over 4000-5000 years. In a course of study of the bacterial population of Yongneup, a bacterial strain, 5YN9-8 T , was recovered that can be classified phylogenetically into the genus Kaistia.
Strain 5YN9-8
T was cultivated and maintained on R2A medium (Difco) at 30 u C. K. adipata Chj404 T and K. granuli Ko04
T were used as reference strains. Phenotypic characteristics such as Gram staining, catalase, oxidase and hydrolysis of CM-cellulose, casein, chitin from crab shells, DNA, hypoxanthine, pectin, Tween 80, tyrosine, starch and xanthine were performed using the methods of Smibert & Krieg (1994) . The pH range for growth was determined in R2A broth (pH 4.0-10.0 at intervals of 1.0 pH unit), adjusted with citrate/phosphate or Tris/HCl buffers (Breznak & Costilow, 1994) . Growth at 0, 1, 2, 3 and 5 % NaCl (w/v) was investigated in R2A broth. Growth at various temperatures (5-50 u C) was measured on R2A agar medium. Cell morphology and motility were observed by phase-contrast microscopy and transmission electron microscopy using cells that were negatively stained with 0.5 % uranyl acetate. Growth under anaerobic conditions was tested in BBL GasPak (Becton Dickinson) jars at 30 u C for 15 days. Physiological and biochemical properties were further determined with the API ZYM, API 20NE and API ID 32GN (bioMérieux) systems. Tests in these commercial systems were generally performed according to the manufacturer's instructions. The API ZYM test strip was read after 4 h incubation at 37 u C and the other API test strips were examined after 5 days at 30 u C. Strain 5YN9-8 T could grow on R2A, nutrient agar (Difco) and trypticase soy agar (Difco), but not on MacConkey agar (Difco). A comparison of phenotypic properties of strain 5YN9-8 T , K. adipata Chj404 T and K. granuli Ko04 T is shown in Table 1 .
The 16S rRNA gene was amplified by using PCR with two universal primers, as described by Kwon et al. (2003) . Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Kwon et al. (2003) . The closest known relatives of the novel isolate were determined by performing GenBank/EMBL/DDBJ database searches. After multiple alignments of data by CLUSTAL W (Thompson et al., 1994) , the software package MEGA version 3.1 (Kumar et al., 2004) was used for all analyses. Phylogenetic trees were constructed using the neighbour-joining (Saitou & Nei, 1987) and maximumparsimony (Fitch, 1971) (Fig. 1) showed that strain 5YN9-8
T formed a compact cluster with K. granuli Ko04 T and K. adipata Chj404 T . These results were also supported by maximum-parsimony.
Isoprenoid quinones were extracted and analysed as described by Groth et al. (1996) . For fatty acid methyl ester analysis, cell mass was harvested from R2A after cultivation for 2 days at 30 u C. Fatty acid methyl esters were extracted and prepared according to the standard protocol of the MIDI/Hewlett Packard Microbial Identification system (Sasser, 1990) . The G+C content of the DNA was determined according to Mesbah et al. (1989) using a reversed-phase column. DNA-DNA hybridization was carried out as described by Seldin & Dubnau (1985) . Probe labelling was conducted by using the non-radioactive DIG High Prime system (Roche); hybridized DNA was visualized using the DIG luminescent detection kit (Roche). DNA-DNA relatedness was quantified by using a densitometer (Bio-Rad).
The predominant isoprenoid quinone was Q-10. The fatty acids were C 18 : 1 v7c (46.8 %), C 18 : 0 (19.7 %), C 19 : 0 v8c cyclo (16.7 %), C 16 : 0 (11.4 %), C 18 : 1 v7c 11-methyl (4.2 %) and iso-C 11 : 0 3-OH (1.1 %) ( Table 1 ). The fatty acid composition of strain 5YN9-8
T was similar to those of other Kaistia species but, uniquely, strain 5YN9-8 T contained small amounts of both C 18 : 1 v7c 11-methyl and iso-C 11 : 0 3-OH. The DNA G+C content was 67.0 mol%. The DNA-DNA hybridization value between strain 5YN9-8 T and K. adipata Chj404 T was 22 %, whereas that between strain 5YN9-8 T and K. granuli Ko04 T was 38 %.
Strain 5YN9-8 T can be grouped with members of the genus Kaistia on the basis of 16S rRNA gene sequence analysis. However, this strain can be clearly differentiated from other Kaistia species based on fatty acid composition and phenotypic properties such as maximum growth temperature, nitrate reduction, starch and gelatin hydrolysis and assimilation of various substrates (Table 1) . DNA-DNA hydridization values (,38 %) lower than the threshold value (70 %) for species definition suggested by Wayne et al. (1987) also support the classification of strain 5YN9-8 T as a representative of a novel species within the genus Kaistia. Strain 5YN9-8 T is proposed as the type strain of a novel Kaistia species, for which the name Kaistia soli sp. nov. is proposed.
Description of Kaistia soli sp. nov.
Kaistia soli (so9li. L. gen. n. soli of soil).
Cells are aerobic, Gram-negative, non-motile, short rods (0.9-1.261.2-1.8 mm) or cocci. Colonies are ivory-coloured, convex and round with clear margins. Catalase-and Positive reactions for b-galactosidase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. Negative reactions for indole production, glucose fermentation, arginine dihydrolase, alkaline phosphatase, lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase and b-glucuronidase. The predominant isoprenoid quinone is Q-10. The major fatty acids are C 18 : 1 v7c (46.8 %), C 18 : 0 (19.7 %), C 19 : 0 v8c cyclo (16.7 %) and C 16 : 0 (11.4 %).
The type strain is 5YN9-8 T (5KACC 12605 T 5DSM 19436 T ), isolated from a wetland at Yongneup, Republic of Korea. The DNA G+C content of strain 5YN9-8 T is 67.0 mol%. Asterisks indicate branches that were also replicated with maximum-parsimony tree-making algorithms. Numbers at nodes indicate levels of bootstrap support (%) based on neighbour-joining analysis of 1000 resampled datasets (values below 50 % are not shown). Bar, 0.02 substitutions per site.
